It has often been said that osteoarthrosis of the hip is a relatively static condition, the radiological appearance remaining unchanged over a number of years. It is now recognized, however, that in some cases destructive changes occur (Isdale, 1962; Storey, 1968) ; some of these may be the result of avascular necrosis. In a proportion of these patients, 'healing' may bring about re-formation of the femoral head and reappearance of the radiological 'joint space'. In the following report this course was observed clinically and radiologically during the last years of the patient's life and correlated with the findings at the postmortem examination.
Case Report
The patient was first seen in 1966, when he was 76 years old. He gave a history that 8 years previously, in 1958, he had fallen on his right hip. He attended the Casualty Department, where a radiograph ( Fig. 1 ) was thought to be normal. The pain in the hips disappeared, but returned in 1964, especially on walking, about 18 months before his attendance. He also noticed that his leg had become shorter.
Examination
The shortening of the right lower limb was confirmed (1 in.; 2 5 cm.) with limitation of the movements of the hip. On December 12, 1966, a radiograph (Fig. 2) showed the presence of cystic and sclerotic changes in the head of the right femur with some collapse. The patient had suffered from dysphagia due to benign oesophageal stricture, and the hip changes could be seen to have been present in the radiographs taken for a barium meal in 1965. group.bmj.com on November 7, 2017 -Published by http://ard.bmj.com/ Downloaded from 410 Annals of the Rheumatic Diseases which was free of any attachment to bone or capsule but was held in place by other nodules until the joint was opened and the osteophyte worked out of its cavity, the irregularities of its shape corresponding to that of neighbouring nodules; its description as a loose body was correct in the sense that it had no vascular or other attachment, but it was not freely mobile inside the joint. The surfa e of the head facing the acetabulum was slightly rougher in texture, and had a local area of exposed bone a little above the position of the fovea, but was in general rounded. The acetabular cartilage, apart from a sharply-cut defect down to bone near the lower border, was also wholly covered with a sheet of new, slightly rough blue-grey cartilage, much less slippery than normal but equally smoothly contoured. A second 'loose' body was locked in position between the lower edge of the head and a synovial osteochondroma; some smaller synovial nodules and villi were also present.
In the mid-section, the outline of the original head could be made out in the lower half ( Fig. 6a ) with a smooth osteophyte overlying the lower part of the bone and indicating a shift upwards of the head relative to the acetabulum of about 1 cm. The edge of the original cartilage survived as a narrow crescent on the posterior surface; below the entire surface was osteophytic; above, there was fibro-cartilage of repair covering the entire upper part of the head and the whole of the acetabulum. In the lower part the doubled cartilage (new inside the old) could be clearly seen.
These changes were verified by examination under ultra-violet light, which provides a clear distinction between hyaline articular cartilage (greyish-white autofluorescenoe) and fibrocartilage which, whether it is formed in repair of defects in the original surface or as a surface of an osteophyte, has a strong blue autofluorescence. The calcified zone between normal cartilage and bone stands out as a bright chalky white, and bone trabeculae are much more distinctly shown than by ordinary light. Unfortunately these colours do not reproduce satisfactorily in black and white for publication, but something of the changes can be made out in Fig. 6(b) .
HISTOLOGICAL EXAMINATION (Fig. 7) This confirmed that none of the surface cartilage had the structure of normal hyaline or even of fibrillated osteoarthrotic cartilage, and that the normal articular lamella was niissing. None of the bone of the head was now necrotic-indeed much of it had undergone the usual reinforcement of an osteoarthrotic head. There was a core of dead bone, consistent with origin in the head, in one only of the loose bodies. The synovium showed the usual villous proliferation and debris of osteoarthrosis, but was without rheumatoid features. Evidence that a large part of the head of the femur was in fact destroyed:
(1) The x-ray photographs (Figs 1 to 3 during life, and Fig. 8 It is noteworthy that, although fibro-cartilage had reformed in this patient, no improvement in his symptoms could be detected; in other cases too in which there has been a reappearance of joint space radiologically, this has not been associated with lessening of pain.
Discussion
Although it was possible to follow the clinical course in this patient, it remains uncertain whether the initial event was avascular necrosis precipitated by trauma or not; but the subsequent events were those of uncomplicated osteoarthrosis and there was no evidence of avascular necrosis at autopsy.
The occurrence of this degree of healing in osteoarthrosis as a result of unaided natural forces is very unusual. Harrison, Schajowicz, and Trueta (1953) said that it did occur, and believed that as a result of the destructive process fibrous marrow might reach the surface of the bone and there differentiate into fibrocartilage. Tufts of fibrocartilage arising in this way usually remain discrete, but occasionally become confluent and resurface the bone. Jacobs (1960) (Harris and Kirwan, 1964) . Adam and Spence (1958) reported this in 38 out of 55 cases. Robins and Piggot (1960) , however, believed that the increase in joint space was only occasionally due to the regeneration of articular cartilage and that this radiological appearance was mainly the result of the altered position of the femoral head. The restoration of a surface of normal contour and tolerably smooth fibrocartilage is the usual end-result of the operation of cuparthroplasty.
The reasons for the infrequence of this repair in the natural course of the disease are complex. Formation of even fibrocartilage is a slow process, and requires a steady position of the head in the acetabulum for some months if the new sheet is not to be broken up by a shift of the pressure areas on either side of the joint. The stability of the joint in this patient was secured probably in the main by the two large osteophytes, and reinforced somewhat paradoxically by the complex interlocked synovial osteocartilaginous 'large bodies', both of which limited the range of movement and prevented the weight of the body from compressing the head into the acetabulum; in the usual late osteoarthrotic head, evidence of frequent shifts of pressure and malignment is provided by the common deep groove over the upper part of the junction between the neck and the head, and by microfractures in the bearing surface, even when gross destruction of the surface and large cysts in the substance of the head are not present. Where, however, stability is provided, the extremely vigorous ossification and formation of fibrous tissue and fibrocartilage (though not hyaline cartilage) which is present in every osteoarthrotic joint is fully capable in a year or two of producing and maintaining a bearing surface with sufficient elasticity to serve the patient for many years, though with nothing like the friction-free character of the original hyaline cartilage. Secondly, the vascularity of the healing surface must be preserved at least as far as the relatively low requirements of fibrocartilage are satisfied-by the weight being taken off it to some extent; in the unmodified osteoarthrotic surface sprouting capillaries are obliterated or rubbed away by the pressure and movement of the eburnated and irregular parts of the surface. It is not of great moment how the stability is achieved-by taking the weight on another piece of the femoral neck in McMurray's operation, by taking it on osteophytes as in this patient and in a small number of others with less complete or effective restoration, or by the insertion of a smooth metal cup to equalize Summary and spread over the pressure on the bearing surface A case is described in which a smoothly-rounded while healing occurs; in all cases in which this is done femoral head was reformed in the natural process of effectively the femoral head will re-clothe itself.
repair, after destruction by osteoarthrosis.
